The diffusive gels used in this work were cast to thicknesses of 0.25 and 0.5 mm, using documented procedures.
~80 min. The gel was then removed from between the glass plates and allowed to hydrate fully for 24 h in MilliQ water, which was changed several times during the hydration cycle. Finally, the diffusive gel was stored in 0.01 M NaNO 3 solution until use. At the end of the hydration cycle, the thicknesses of the gels were 0.4 and 0.8 mm.
Gel drying
The ultra-thin gels were mounted flat on 0.04-cm discs of DGT diffusive gel, which in turn were placed on pre-cleaned 2.5-cm diameter cellulose filter membranes. The filter-diffusive gel-resin gel stacks were left to air dry in a laminar flow hood for 30 min, after which they were placed between white blotting paper and an acid-washed plastic membrane (resin gel facing the plastic membrane) and placed under even pressure overnight. Next the gels were placed in a commercial gel drier (Bio-Rad Laboratories) for 8 h at 60 °C. Finally the gels were mounted on glass microscope slides with double-sided adhesive tape.
Laser Ablation
C-13 has been established previously as an acceptable internal standard for DGT gel LA-ICP-MS analyses [2, 3] and was used again here. Calibration standards were prepared as described by Gao and Lehto. [3] A beam diameter of 100 μm was selected to achieve the maximum analyte signal. Ablation intensity was determined by varying the power of the laser using optical attenuation while observing the analyte and C 13 signals in accordance with previously established procedures. [3] Spot analysis of the gel was carried out at 500 µm intervals (line of spots) using a laser dwell time of 4 s and a 10-s interval between ablations. These parameters were chosen to ensure peaks were easily defined from the background by the instrument software, while keeping the total analysis time to a minimum. 
Modelling diffusion in soil
The diffusion coefficients of the dissolved species (D 0 ) are adjusted to account for the tortuosity (θ 2 ) of the diffusive pathway in the soil to obtain an effective diffusion coefficient (D e ) [4] (Eqn S1): The boundary condition at x = n was specified as a constant concentration with regards
and [MS] . Concentrations of these variables at point n were observed for each model run to ensure that they remained unchanged from the initial concentrations for the duration of the simulation. 
